Effects of drugs on pigeon erythrocyte membrane and asymmetric control or adenylate cyclase by the lipid bilayer.
In pigeon erythrocyte membrane, the beta-adrenergic receptor and the enzyme adenylate cyclase can be uncoupled in two different ways depending on the type of drug used. Cationic drugs: chlorpromazine, methochlorpromazine, tetracaine, n-octylamine and a neutral alcohol, octanol, abolished alprenolol receptor binding ability and in the same range of concentration of the drug, sensitized adenylate cyclase to fluoride or Gpp(NH)p stimulation. Anionic drugs: di- and trinitro-phenols, indomethacin and octanoic acid did not affect the total number of beta-adrenergic receptor sites and, with the exception of trinitrophenol, did not change the association constant for alprenolol but they abolished the stimulation of adenylate cyclase by isoproterenol, fluoride or Gpp(NH)p. These modifications of the adenylate cyclase system occurred in a range of drug concentration where cell shape and protection against hemolysis were also affected. As chemical composition varies widely from one drug to another, it is suggested that these effects are largely nonspecific and mediated by the lipid bilayer. They are probably related to a preferential sidedness of action of the drugs in the lipid bilayer, displaying the role of an asymmetric control of the adenylate cyclase system in the membrane by the two halves of this bilayer.